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1 . Applicant's election without traverse of the species wherein (VI) the organometallic 
dopant comprises at least one arene ligand and is other than a dopant of the formula M(Ar) 4 , (A) 
the charge transporting material is an electron transporting material, and (C) the dopant is 
oxidizable, in the reply filed on November 04, 2008 is acknowledged. 

The species described as (I)-(VIII) as set forth in the election of species (lack of unity) 
requirement mailed September 04, 2008 were intended to reflect patentably distinct species of 
organometallic dopants. However, in considering applicant's listing of claims that read on the 
elected species, and in performing a prior art search, the examiner recognizes that there is 
overlap between (II) and (VI), and overlap between (V) and (VI), as set forth in the requirement. 

Claims 1, 2, 5-17, 29, 31-33, 35-38, 40, 46-56, 83, 84, 86, 87, 89, 93, 94, 96, 97 and 99 
read on the elected species. 

In the reply filed November 04, 2008, applicant also listed claims 78-82, 92 and 102 as 
reading on the elected species. There is insufficient information of record to determine whether 
these claims actually encompass the elected species. It is the examiner's position that the subject 
matter of these claims is not enabled. Claims 78-82, 92 and 102 have been examined only for 
issues under 35 U.S.C. 112. 

2. In the reply filed November 04, 2008, applicant also listed claims 41-45, 88 and 98 as 
reading on the elected species. These claims require at least one carborane ligand, and there is 
no information of record indicating that a carborane ligand would also be considered to be an 
arene ligand. Accordingly, claims 41-45, 88 and 98 do not read on the elected species. 
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3. Claims 3, 4, 18-28, 30, 34, 39, 41-45, 57-77, 85, 88, 90, 91, 95, 98, 100 and 101 are 
withdrawn from further consideration pursuant to 37 CFR 1 .142(b) as being drawn to a 
nonelected species, there being no allowable generic or linking claim. Election was made 
without traverse in the reply filed on November 04, 2008. 

4. Claims 78-82, 92 and 102 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

The only description pertaining to the charge transporting material of claims 78-82, with 
claim 92 drawn to a device comprising the material and claim 102 drawn to a method in which 
the material is used to make a device, is in paragraphs [0071]-[0072] on page 23 of the 
specification. These paragraphs provide little information beyond what is stated in claims 78-82. 
While paragraph [0072] indicates that organometallic compounds of Ir, Re, Os, Pt or Au may be 
used as optically activated dopants, it is not clear whether all organometallic compounds of any 
of these metals would meet the limitations of the organometallic dopant required, for example, 
by independent claim 78. It is not clear if Ir, Re, Os, Pt and Au are the only metals suitable for 
optically activated organometallic dopants. It is also not clear what ligands may be used to make 
optically activated organometallic dopants. Paragraphs [0071]-[0072] do not disclose any 
specific ligands suitable for optically active dopants. It is not clear if all of the ligands described 
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in reference to other embodiments are also suitable for making the optically activated 
organometallic dopants. 

5. Regarding claim interpretation: 

As taught in paragraph [0043] of the present specification, the term "organometallic" 
requires at least one carbon-metal bond. 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

7. Claims 1, 2, 5, 6, 12 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kim (US 4,618,453). 

Kim teaches that the conductivity of a conductive polymer is increased by doping with an 
alkali metal complex. Claim 12 of the patent provides a polymer doped with n-butyl Li. The 
dopant n-butyl Li is an organometallic dopant. The polymer doped with n-butyl Li meets the 
limitations of a charge transporting material according to at least present claims 1, 2, 5, 6, 12 and 
15. 
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8. Claims 1, 2, 6, 1 1, 31-33, 35-38, 40, 46-48, 50, 51 and 56 are rejected under 35 
U.S.C. 102(b) as being anticipated by Lim (US 4,066,569). 

Lim teaches compositions doped with metallocenes such as ferrocenes, which may be 
substituted. For example, see column 3, lines 4-29 and the claims. Lim's compositions meet the 
limitations of a charge transporting material according to at least present claims 1, 2, 6, 11,31- 
33,35-38,40, 46-48,50,51 and 56. 

9. Claims 1, 2, 5, 6, 8-10, 29, 31-33, 36-38, 83, 84, 86, 87, 93, 94, 96 and 97 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Kido et al. (EP 1011 155 A2). 

Kido et al. disclose an organic electroluminescent (EL) device comprising an electron 
injecting/transporting layer that is a mixed layer made of an electron transporting organic 
compound and an organic metal complex (e.g. see the abstract and paragraph [001 1]-[0012] and 
[0019]-[0020]). The organic metal complex contains at least one of alkali metal ions, alkali earth 
metal ions and rare earth metal ions and, as taught in paragraph [0020], the ligand of the metal 
complex compound may be cyclopentadiene. A mixed layer according to Kido's disclosure 
wherein the ligand of the organic metal complex is cyclopentadiene meets the limitations of a 
charge transporting material as claimed in present claims 1, 2, 5, 6, 9, 10, 31, 33, 36 and 38, and 
Kido's disclosure of using such a material to make an EL device anticipates the device of claims 
83, 84, 86, 87, and the method of claims 93, 94, 96 and 97. 

With respect to claims 8 and 29, since the prior art mixed layer is used as an electron 
injecting/transporting layer, and a purpose of providing the mixed layer is to reduce the electron 
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injection energy barrier, it is the examiner's position that it is reasonable to expect that the prior 
art mixed layer inherently meets the limitations of claims 8 and 29. 

With respect to claims 32 and 37, Kido et al. teach that the metal ions of the organic 
metal complex may be rare earth metal ions. Rare earth metals are transition metals. 

10. Claims 1, 2, 5, 6, 9-13, 15, 31-33, 36-38, 46-48, 54-56, 83, 84, 86, 87, 89, 93, 94, 96, 97 
and 99 are rejected under 35 U.S.C. 102(b) as being anticipated by Hsieh (US 5,853,906). 

Hsieh discloses a conductive coating composition comprising a charge transport 
component, a polymer binder, and an oxidized oligomer salt. The conductive coating 
composition may be used in an electroluminescent device (e.g. see column 2, lines 49-54 and 
claim 7). The oxidized oligomer salt may be an oxidized oligo-metallocene salt as described at 
c. 25, 1. 23-43. This metallocene compound meets the limitations of the organometallic dopant 
required by the rejected claims. In particular, with respect to claims 46-48 and 54-56, the 
metallocene is a dopant having the formula set forth in claim 46 wherein M is a transition metal 
per claim 47, M is Fe or Co per claim 48, and the two cyclopentadiene rings (L 1 and L 2 ) are 
covalently linked by alkyl (wherein Z of the prior art formula is methylene or ethylene), aryl 
(when Z is phenylene) or silyl (when Z is either of the Si-containing linking groups). 

The metallocene compound is taught for use in combination with materials within the 
scope of present claims 12, 13 and 15 (e.g. see c. 25, 1. 46-c. 27, 1. 60). 

Amounts of metallocene within the range set forth in present claim 10 are provided by 
the weight percent ratios set forth at c. 27, 1. 60-65. 



Application/Control Number: 10/510,898 
Art Unit: 1794 



Page 7 



1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 7, 8, 11-15, 29, 32 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kido et al. (EP 1 01 1 155 A2) as applied to claims 1, 2, 5, 6, 8-10, 29, 31-33, 
36-38, 83, 84, 86, 87, 93, 94, 96 and 97 above, and for the further reasons set forth below. 

With respect to claim 7, 8 and 29, since the prior art mixed layer is used as an electron 
injecting/transporting layer, and a purpose of providing the mixed layer is to reduce the electron 
injection energy barrier, it is the examiner's position that it is reasonable to expect that the prior 
art mixed layer inherently meets the limitations of claims 8 and 29, though not necessarily claim 
7. However, even if every possible combination of electron transporting material mixed with an 
organic metal complex comprising a cyclopentadiene ligand does not meet the limitation of the 
organic metal complex having an ionization potential lower than the LUMO energy level of the 
electron transporting material, it would have been prima facie obvious to one of ordinary skill in 
the art at the time of the invention to select combinations of materials having appropriate 
ionization potentials and LUMO levels to achieve the purposes of the prior art. 

With respect to claim 1 1 , Kido et al. do not expressly limit the amount of organic metal 
complex relative to the amount of electron transporting material. It would have been within the 
level of ordinary skill of a worker in the art at the time of the invention to determine suitable and 
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optimum amounts of organic metal complex to be included in the mixed layer in order to reduce 
the electron injection energy barrier to a suitable and/or optimum level. 

With respect to claims 12-15, materials within the scope of present claims 12-14 are 
explicitly disclosed as suitable for use as the electron transporting compound in the mixed layer 
(e.g. see paragraphs [0026]-[0027]), and electron-transporting polymers were known in the art at 
the time of the invention. In Kido's examples, aluminum tris(8-hydroxyquinoline), as recited in 
claim 14, is used as the electron transporting material. It would have been prima facie obvious 
to one of ordinary skill in the art at the time of the invention to use a cyclopentadiene-containing 
metal complex in combination with the electron transporting materials explicitly taught by Kido 
et al. or in combination with other known electron transporting materials in order to achieve the 
desired results. One of ordinary skill in the art at the time of the invention would have selected a 
particular electron transporting material based on factors such as identity of the material used in 
the adjacent light emitting layer as one of ordinary skill would recognize that device performance 
is also affected by the interaction between these two layers. 

13. Claims 35 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kido et 
al. (EP 1 Oil 155 A2) as applied to claims 1, 2, 5, 6, 8-10, 29, 31-33, 36-38, 83, 84, 86, 87, 93, 
94, 96 and 97 above, and further in view of Thompson (US 5,81 1,833). 

Thompson teaches substituted cyclopentadienyl compounds for use in the electron 
transporting layer of an organic EL device. The substituents are alkyl (electron donating 
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substituents per the present specification) and/or aryl (electron withdrawing substituents per the 
present specification). 

Given Thompson's disclosure that cyclopentadienyl compounds having alkyl and/or aryl 
substituents may be used in an electron transporting layer of an organic EL device, it would have 
been an obvious modification to one of ordinary skill in the art at the time of the invention to use 
alkyl- and/or aryl-substituted cyclopentadiene as a ligand for the organic metal complex included 
in the electron injecting/transporting (mixed) layer of Kido's organic EL device. 

14. Claims 7, 8, 14, 29, 35, 40 and 49-53 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hsieh (US 5,853,906) as applied to claims 1, 2, 5, 6, 9-13, 15, 31-33, 36-38, 
46-48, 54-56, 83, 84, 86, 87, 89, 93, 94, 96, 97 and 99 above, and for the further reasons set forth 
below. 

With respect to claims 7, 8 and 29, Hsieh does not limit the ionization potential of the 
metallocene relative to the LUMO energy level of the materials with which the metallocene is 
mixed, but it would have been within the level of ordinary skill of a worker in the art at the time 
of the invention to select appropriate combinations of materials to provide a conductive 
composition. One of ordinary skill in the art would have been guided in the selection of 
materials based on the intended end use of the conductive composition. 

With respect to claim 14, Hsieh does not explicitly teach any of the specific materials 
recited in claim 14, but does teach carbazole compounds (c. 25, 1. 48). The third material named 
in claim 14 is a charge-transporting carbazole compound that was known in the art at the time of 
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the invention. It would have been within the level of ordinary skill of a worker in the art at the 
time of the invention to utilize known charge-transporting compounds within Hsieh's guidelines. 

With respect to claims 35, 40 and 49-53, absent a showing of superior/unexpected results 
commensurate in scope with the claims, it is the examiner's position that it would have been an 
obvious modification to one of ordinary skill in the art at the time of the invention to use 
substituted derivatives of metallocenes disclosed by Hsieh. It would have been within the level 
of ordinary skill of a worker in the art at the time of the invention to determine suitable 
substituents to provide conductive compositions similar to those provided by the metallocenes 
disclosed by Hsieh. 

15. Claims 1, 2, 6, 12, 15-17, 36-38 and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Swager (US 7,186,355 B2). 

Swager discloses conducting polymers having metallocenes incorporated into the main 
chain of the polymer. Given the conducting polymer structure in claim 1 of the patent, 
polyphenylenevinylenes having an organometallic dopant covalently attached to the polymer 
would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention. Such polymers are within the scope of the formula in patent claim 1 wherein L is a n- 
arene ligand, A and/or C is a phenylene group (which would prima facie given the rest of 
Swager's disclosure). Although claim 1 does not depict double bonds between the carbons in - 
CC-M-CC- (as would be required for vinylene), polymers having double bonds between the 
carbons would have been obvious to one of ordinary skill in the art given the requirement that 
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the polymer be conductive and given Swager's teachings such as at column 5, lines 38-59 
(especially line 54, where "poly(arylene vinylene)" is taught). 

With respect to claim 17's requirement that the polyphenylenevinylene be cyano- 
substituted, and claim 40 's requirement that the arene ligand be substituted, it would have been 
within the level of ordinary skill of a worker in the art at the time of the invention to determine 
suitable substituted derivatives capable of being used for the purposes of Swager's conducting 
polymers. 

16. Miscellaneous: 

In claim 13, "oxidiazoles" should read —oxadiazoles--. 

In claims 14 and 17, "oxidiazole" should read --oxadiazole--. 

In claim 17, the last word should read —polymer--. 

17. Any inquiry concerning this communication should be directed to Marie R. Yamnitzky at 
telephone number (571) 272- 1531. The examiner works a flexible schedule but can generally be 
reached at this number from 7:00 a.m. to 3:30 p.m. Monday-Friday. 

The current fax number for all official faxes is (571) 273-8300. (Unofficial faxes to be sent 
directly to examiner Yamnitzky can be sent to (571) 273-1531.) 



/Marie R. Yamnitzky/ 

Primary Examiner, Art Unit 1794 
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